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web flap a new technique for clitoris reconstruction using an innervated free web space flap. The oper¬ 

ative technique and outcome are illustrated and discussed in this case report. 
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Throughout history the clitoris has been known as the 
nympha, the virga and the amoris dulcedo (sweetness of 
love). According to O’Connell, 1 Estienne, in 1545 was the 
first to identify the clitoris in a work based on dissection, 
although he attributed it with a urinary function. Kaplan" 
relates that many clinicians believed that retained clitoral 
sensitivity in adulthood was abnormal. And indeed the 
role of the clitoris in female sexual function must still com¬ 
pete with Grafenberg’s notion of an erotogenic zone within 
the vagina. 3 Nonetheless the clitoris has structures analo¬ 
gous to the male phallus, and a recognised role in female 
sexual function. 8 
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Techniques to reconstruct the clitoris in transgender 
reassignment usually incorporate retained phallic rem¬ 
nants. Brown first used a method described by Hinderer 
for clitoris reconstruction in cases of intersex, whereby the 
dorsal portions of the glans penis were pedicled on the 
corpus spongiosum. 6 These were associated with failure 
from necrosis, if an adequate dorsal neurovascular pedicle 
was not included. 6-10 Most techniques now reconstruct the 
clitoris using glans pedicled on the dorsal phallic neurovas¬ 
cular bundle. 7-12 Other techniques of clitoris reconstruc¬ 
tion re-shape retained elements of the proximal segment 
of the corpora cavernosa, 13 as well as techniques mobilising 
local flaps. 14 

The first web space flap was described by May et al. in 
1977 and has a consistent innervation from the deep 
peroneal nerve, and can be raised either on the dorsalis 
pedis or plantar artery system. 15 
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We present the case of a woman who had previous male 
to female transgender reassignment in whom the primary 
clitoral reconstruction failed. Secondary clitoris recon¬ 
struction was performed with a free toe web transfer. 


Case report 

A 35-year-old transgender patient had primary male to 
female gender reassignment surgery at another unit 18 
months previously. At that time a pedicled glans reconstruc¬ 
tion of the clitoris was performed. However, this reconstruc¬ 
tion was unsuccessful, for reasons unknown. This 
reconstructed area then healed by secondary intention. 

The patient presented seeking clitoris reconstruction, 
with complaint of insensitivity within the scarred site of 
failed reconstruction, and inability to achieve orgasm. 
Examination showed a small, scarred area at the site of 
the failed reconstruction. A proximal trigger point was 
suggestive of neuroma. 

Because of scarring following previous surgery, relative 
absence of any significant phallic remnants, and the in¬ 
sensitivity of the area, reconstruction was planned using 
free tissue transfer of innervated vascularised tissue. A 
small volume of tissue was required, but one with well 
defined, yet expendable, sensory innervation. As such, 
reconstruction was planned using tissue from the first web 
space of the foot innervated by terminal branches of the 
deep peroneal nerve. During preoperative planning it was 
agreed with the patient that free tissue reconstruction 




Figure 2 First web space flap prior to transfer. Flap demon¬ 
strating neurovascular bundle and two terminal branches of 
peroneal nerve. 

would only be performed if suitable nerve remnants 
remained at the site of proposed reconstruction. 

The operation was carried out under spinal anaesthetic 
with sedation, by the senior author (J. Schaff). Surgical 
exploration of the previous reconstruction revealed small 
neuromata at the distal end of the dorsal phallic nerve 
remnants. Proximal to these neuromata the dorsal nerves 
were suitable for co-aptation. The neuromata were excised 
and the superficial epigastric vessels were prepared as 
recipient vessels. 

A 2.0 x 1.5 cm free toe web flap (Fig. 1 ) was harvested 
from the first web space between the first and second toe 
of the right foot. It was raised on the dorsalis pedis artery 
system with the comitant veins. In addition two terminal 
branches of the deep peroneal nerve were identified and 
included in order to provide the sensory re-innervation nec¬ 
essary (Fig. 2). The donor site was covered with a full thick¬ 
ness skin graft. 

Vascular anastomosis was performed between the dor¬ 
salis pedis artery and the inferior epigastric artery, and 
between a dorsal vein and the superficial epigastric vein. 



Figure 1 Flap harvest from first web space of the foot. 


Figure 3 Clitoris reconstruction following inset of toe web flap. 
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Figure 4 Area of clitoris reconstruction which regained vi¬ 
bration sensation 14 months post reconstruction. 


The peroneal nerve branches were co-apted with the two 
dorsal phallic nerves. The flap was created slightly larger 
than required, in order to facilitate inset and postoperative 
monitoring, and to provide sufficient volume in case of 
possible shrinkage (Fig. 3). 

The patient had an uncomplicated postoperative re¬ 
covery and both the reconstruction and donor site healed 
primarily. The patient was discharged from hospital five 
days after the operation. 

The postoperative follow up 14 months following re¬ 
construction showed evidence of satisfactory re-innerva¬ 
tion with vibratory sensation. The patient stated that 
erogenous sensitivity had returned within an area illus¬ 
trated (Fig. 4), which allowed the patient to achieve an or¬ 
gasm lasting for 5-10 s, during penetration. A minor 
correction to improve the inset of the neo-clitoris was car¬ 
ried out under local anaesthetic with sedation 14 months 
postoperatively (Fig. 5). The donor site healed without 
complication. 

Discussion 

The clitoris is that part of the female external genitalia 
analogous to the penis in the male, and is capable of 
erogenous sensation. 16 As an anatomical part, its signifi¬ 
cance, function and its existence as an entity have been 
disputed over the millennia. Even the origins of the name 
of this body part are controversial. The Greek word 



Figure 5 Reconstructed clitoris after further reconstruction 
of the clitoral prepuce. The prepuce was reconstructed using 
local flaps. 


icXeiTOpi^ (clitoris) is derived either from the word kXgitop 
i^giu meaning to rub, or from a related word for hill. It is 
taken to mean Tittle hill’, and suggests that the name 'cli¬ 
toris’ is an ancient word play. 1 

Anatomically the clitoris has components which corre¬ 
spond both to the corpora and the glans of the penis, with 
both erectile and non-erectile components. Specific erotic 
sensation is mediated through mucocutaneous end organs 16 
and large clitoral nerves are invariably present and analo¬ 
gous to the dorsal penile nerves. 1,4,5 

Anatomy of the glans clitoris in adult females shows it to 
be a densely neural structure with a large number of 
corpuscles of Pacini. 16 These are rapidly adapting receptors, 
which are incredibly sensitive and may be activated by as lit¬ 
tle as a puff of air on the skin. 17 They are found throughout 
the body, with increased density in glabrous skin, in particu¬ 
lar adjacent to joints. According to Winkelmann, erogenous 
zones are found in mucocutaneous parts of the body with 
an inverse relationship between mucocutaneous sensory 
end organs and hair follicle density. A decreasing number is 
noted as one moves from glabrous to hair-bearing skin. 16,17 

In male to female gender reassignment, reconstruction 
may be performed using remnants of the corpora caverno- 
sum, corpus spongiosum or glans penis, thereby providing 
tissue which is similar in function and innervation. 1,4,5 In 
the absence of these tissues locally we believe that the 
free toe pulp offers a suitable tissue match. In May’s study 
of 50 fresh cadaver feet, he found the area to have 
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a consistent identifiable nerve supply. 15 As such, the first 
web space flaps have been used to increase sensibility in 
the injured hand. 15,18,19 

Innervated free tissue reconstruction of the male exter¬ 
nal genitalia has previously been described, both as 
isolated penile shaft reconstruction, 20 and shaft and glans 
reconstruction. 21 Sasaki et al. used glabrous skin of the 
toe pulp in addition to an osseocutaneous radial forearm 
flap, as an innervated total penile reconstruction. They 
chose toe pulp because of similarity in texture between 
the toe pulp and glans tissue and noted return of erogenous 
sensation in the neo-glans following reconstruction. 22 

As we become increasingly aware of physical, emotional 
and psychological distress associated with clitoris loss, 
ability to reconstruct it becomes important. Analogous to 
the penis, the clitoris has both erectile function and non- 
erectile components, is non hair bearing, and is richly 
innervated, providing erogenous sensation. Reconstruction 
therefore provides a challenge to reproduce these needs in 
a small innervated free flap. We believe that the first web 
space flap provides tissue with consistent innervation, 
within a small and well defined area which contains 
analogous cutaneous receptors. The septated parenchyma 
is tissue which is similar in texture to the glans clitoris, and 
is an area where a high density of erogenous mucocutane¬ 
ous receptors is expected. 16 It is also tissue which is easily 
expendable and as such is an ideal flap for clitoris recon¬ 
struction. Co-aptation to nervi erigentes provides an oppor¬ 
tunity for erogenous re-innervation. 

We believe the first web space innervated free flap 
provides an excellent clitoris reconstruction, with eroge¬ 
nous sensitivity. We performed this reconstruction in 
a transgender reassignment patient, but this technique 
may be equally useful in those patients who have had 
ablation following tumour resection or genital mutilation. 
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